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IBM  Virtual  Storage  Systems 


158, 168  Added;  135,  145  Upgraded 


4  Control  Systems 
Indude  New  Features 


Communications  Net 
Locates  Sick  Migrant 


SACRAMENTO,  Calif.  A  cc 
red  information  system  to  keep 
nigrant  workers’  children  who 
chool  may  have  helped  save  the 
O-year-old  girl  with  tuberculosis. 
The  Migrant  Student  Record 
lystem  computer  located  the  | 
lationwide  search  after  it  was  di 
n  Utah,  where  she  was  going  tc 
hat  she  had  tuberculosis  and 


re  learned,  h 


The  system’s  computer  in  Littl 
Ark.,  wascontacted  and  within  fo 

20  miles  west  of  here. 

ment  and  her  family  scheduled  for  tests 
The  system  is  designed  to  keep  track  o 
children  and  their  school  records  and  hel| 
teachers  give  them  individual  attention 
|C'W,  June  14|. 

Data  Users  Should  Benefit 
From  WU  Rates -Tentatively 

WASHINGTON,  D.C.  -  Some  da 
communications  users,  including  priva 
line  users  of  Series  3000  channels,  w 
tentatively  be  able  to  utilize  lower  W< 


wave  Communications  Inc.  Thi 
effect  of  an  FCC  order  to  hold  hearings 
on  the  14%  to  32%  rate  cuts  proposed  by 
WU  |CW,  Aug.  2). 

The  decreases  would  be  temporary 
e  FCC  rules  the  cuts  not  competitive. 


MCI  1 


MCI  initiates  legal  action  (related  story 

Univoc  Ups  Keypunch  Prices 

BLUE  BELL,  Pa.  -  Univac  has  ii 
creased  rental  and  maintenance  costs  < 
some  1700  Series  buffered  keypunc 
equipment,  by  as  much  as  6%. 

On  the  Inside  This  Week 

POS  Terminals  Boost  Data 
Accuracy,  Cut  Report  Time 


WHITE  PLAINS,  N.Y.  -  The  first  of 
IBM’s  four  new  system  control  programs, 
Operating  System/Virtual  Storage  1  (OS/ 


le  expanded 


e  dynamic  capabilities 
e  of  370  CPUs, 
iach  of  the  control  programs  is  com- 
tible  with  an  existing  version  of  DOS  oi 
5,  to  avoid  the  conversion  horrors  thal 


At  a  Glance 


•  Disk  Operating  System/Virtual 
Storage  (DOS/VS) 

•  Operating  System/Virtual  Storage 

1  (0S/VS1),  for  MFT  users 

•  Operating  System/Virtual  Storage 

2  (OS/VS2),  for  MVT  users 

•  Virtual  Machine  Facility/370 
(VM/370) 


>  370/158 

•  370/168 

•  Upgraded  135s  and  146s 


Enhancements  Free 
But  Not  on  1 55,  165 


By  R 


Id  A.  Frank 


is  Chri 


Facility  370  (VM/370),  will  be  the  ant 
pated  carryover  of  CP-67,  IBM  said. 

In  any  case,  moving  into  a  virtual  st 


is  year,  is  an  upgrade  of  OS/MVT,  while 
3S/VS,  scheduled  for  a  year  from  now, 
obviously  an  extension  of  DOS.  The 
urth  control  program,  Virtual  Machine 


ies  him  of  concei 
cation  program 


WHITE  PLAINS,  N.Y. 
mas  in  August  last  week  tor  users  with 
370/ 135s  or  145s  installed  or  on  order 
when  IBM  announced  the  systems  would 
be  upgraded  to  include  virtual  storage 
capabilities  free  of  charge.  The  ticld 

and  will  begin  immediately,  IBM  said. 

IBM  also  announced  virtual  storage 
packages  for  the  370/155  and  165,  but 
these  will  be  available  only  fo-  purchased 
systems  at  $200,000  for  the  155  and 
$400,000  for  the  165. 

In  addition,  the  mainframe  supplier  in¬ 
troduced  two  new  virtual  storage  systems, 
the  models  158  and  168,  which  will  be 
available  in  the  “second  and  third  quar¬ 
ters  of  1973.” 

Both  the  158  and  168  as  well  as  the  145 
:  IBM  3330 


of  an 


Member-Officer 
Forum  to  Spice 
ACM  Birthday 


BOSTON  -  The 


Silver  Anniversary  conferen 


A  Tuesday  evening  commemorative  din¬ 
ner  will  be  one  of  the  social  highlights  of 
the  annual  conference,  which  will  feature 
a  comprehensive  technical  program  and 
an  all-software  commercial  program. 

One  of  the  more  controversial  extra¬ 
curricular  events  is  likely  to  be  the  mem¬ 
ber-officer  forum  on  Monday  evening  at 
5:30  in  the  Sheraton  Boston  Hotel,  where 
all  ACM  ’72  events  will  take  place. 

The  forum  was  designed,  ACM  said,  to 
give  members  a  chance  to  meet  the  newly 
the  ACM  financial 


-  Page  3 


-  Page  23 
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Professional  Viewpoint 
Software/Services  .... 
Systems/Peripherals  .  .  . 


The  emphasis  will  be  on  question: 
comments  from  the  members,  ACM  said; 
and  sufficient  interest  in  this  coi 
could  lead  to  similar  forums  durini 
National  Computer  Conferences  an 
ture  ACM  meetings,  ACM  added. 

Other  scheduled  events  include  presen¬ 
tation  of  the  A.M.  Turing  Award,  ACM’s 
highest  honor,  and  the  Grace  M.  Hopper 
Award  to  a  young  computer  technician. 

Two  sessions  are  carrying  ACM’s  billing 
as  featured  meetings,  including  Monday’s 
president’s  panel,  part  of  the  commercial 
program  [CW,  Aug2|. 

Another  panel  discussion  will  be  held 
Tuesday  on  Current  Research  in  Com¬ 
puter  Science.  All  six  software-oriented 
members  come  from  the  industry,  gov¬ 
ernment  and  the  university  community. 


e.  The  Integrated 


Loaded  into  virtual  storage  (normally  a  disk  sys 
sk  pack  in  the  IBM  system),  the  user’s  integrals 

ograms  are  segmented  into  fixed-length  Storage  Control  will  be  available  on  in 
iges  by  the  VS  supervisor,  which  then  145  next  October,  IBM  said.  The  135  wi 
ansfers  these  pages  to  main  storage  as  support  the  3330  via  the  Integrated  Fil 
:eded  and  as  space  is  available.  Adapter  beginning  in  March  1973.  Prs 

fhese  pages  may  be  placed  anywhere  in  viously  IBM  did  not  support  the  3330  o 
ain  storage  so  it  is  used  more  efficiently  either  the  135  or  145. 

an  with  conventional  partitions,  IBM  The  Model  158  * 


20%  to  40% 


r  VS, 


he  programmer  is  tree  to 
without  regard  to  planning 

concentrate  on  the  appli- 


the  Model  155 
.  storage  ranges  from  5 1 2K  to 
:rs,  IBM  said.  The  158  console 
RT  equipped  with  a  light  pen 


ss  of  hi 


Third  ’Virtual’  Vendor 

imic  allocation  of  main  sto 
eature  for  IBM,  but  not 
( Continued  on  Page  2) 


lal  data,  IBM  noted. 
One-Third  Increase 


30%  faster  than  the  Model  165 
vailable  in  memory  sizes  from  1M 
(Continued  on  Page  2) 


Boat  Race 
Keeps  the  Pace 


..  computerized  timing  system  a 
recent  U.S.  Olympic  Rowing  Trials,  at 
Lake  Waramuag,  Conn.,  provided  oarsmen. 

coaches  and  spectators  with  printouts  de 

picting  the  relative  positions  of  each  boat 
at  four  points  during  the  2.000-metei 

races.  Times  for  each  boat  over  500-metei 

segments  of  the  course  were  logged  on  i 
real-time  dock  of  a  remote  computer  and 
used  to  compute  each  boat's  velocity 
Kent  Mitchell,  left,  designer  of  the  system 
enters  times  via  Teletype  at  the  finisl 
line.  The  Hewlett-Packard  computer  i 
in  Paramus,  N.J.  Story  on  Page  6. 


E23  COMPUTER  WORLD 


August  9,  1972 


COMPUTER  WORLD 


POS  Terminols  Boost  Data  Accuracy,  Cut  Report  Time 


personnel,  and  all  four  part-time  positions  by  a  paper  tape,  and  the  computer  i 
for  evenings  have  been  eliminated,  re-  forms  him  if  attempts  to  reach  all  stoi 
ported  Ed  Klee,  a  division  vice-president,  have  been  unsuccessful. 


mCMNTEMMU 


f Mitral  faeilHv  to  fight  Portion 

Environment  Data  Bank  Bill  Close  to  Congress  OK 


The  storage  space 
doubles. 

The  cost  doesn’t. 


Dual  Density  from  Calcomp: 

If  you  store  your 
information  on  disks,  the 
time  comes  when  the 
storage  system  you  started 
with  isn’t  big  enough  any 
more. 

If  you’re  using  an  IBM 
2314,  their  next  step  up  is  a 
3330.  And  maybe  even  a  new 
computer.  But  you  may  want 
to  talk  to  CalComp. 

The  most  realistic  step 
up  from  an  IBM  2314  is  a 
CalComp  1015  Dual  Density 
Disk  System. 

With  it,  you  double 
your  capacity  for  only  40% 
more  cost.  And  you  can 


grow  out  of  your  old  storage 
system  without  growing  out 
of  your  old  storage  room. 

The  floor  space  remains 
the  same.  So  do  the  disk 
packs. 

The  programming  even 
stays  the  same. 

Naturally  the  CalComp 
1015  is  compatible  with 
IBM  System  360  and  370 
computers. 

Next  time  you  look 
around  your  computer  room, 
and  you  wonder  where  to 
put  all  the  new  storage  you 
need,  think  of  CalComp. 

Remember,  one  small 
step  for  your  business 


doesn’t  have  to  be  one  giant 
leap  for  IBM. 

Call  your  local  CalComp 
office,  or  contact  California 
Computer  Products,  Inc., 
CW-M8-72,  2411  West 
La  Palma  Avenue,  Anaheim, 
California  92801. 

(714) 

821-2011 


Row,  Row  Your  Boot.  .  .But  Better  Check  Printout 


LANE  CLUB  RELATIVE  POSITIONS 


. . *  the  course,  where  three  men  at  each  cheaper”  to  punch  than  to  buUd  a  multi¬ 
interval  activated  two  switches  when  par-  plexer,  Mitchell  said. 

1  BOAT'S  LENGTH  *  ****  «  — ♦  ticular  boats  reached  the  500-meter  The  printout  from  the  Teletype  depicts 

“J"  to  the  nearest  quarter-boat-length  the 

Printout  shows  relative  positions  of  boats  in  boat  lengths  at  the  1,500-meter  and  ‘  .  .  i  ter.  number  of  lengths  each  boat  trails  the 

finish  line  of  a  semifinal  race  for  the  pair  without  coxswain  event  After  the  pulses  passed  through  an  inter  ,M(ler  #t  each  of  the  four  intervals. 

- - — - -  Among  the  parameters  in  the  program  are 

the  different  boat  lengths  in  each  of  the 
seven  Olympic  events,  Mitchell  said. 

A  ■■  —  A"  M ^  For  instance,  the  length  of  a  single  scull, 

Tlfl^  holding  one  man,  is  considerably  differ- 

I  H||  ent  from  that  of  an  eight-man  shell. 

■  -  ■■■  The  system  is  different  for  each  event  in 

for  more  accurate  plotting, 


Send  11s  your 360. 


Trade  injour  purchased  IBM  System/360  on  an  IBM 
System/370  leased  from  ITEL.lbu  save  both  ways! 

It’s  easy  to  give  us  your  purchased  System/360  in  exchange  for 
a  System/370  Packaged  Lease.  Just  look  at  the  advantages: 

•  ITEL’s  370  Packaged  Lease  Program  is  a  complete  computer 
package  consisting  of  System/370,  ITEL  Disk  Drives, 

ITELTape  Drives  and  AMS  Monolithic  Memory. 

•  370  Packaged  Lease  terms  range  from  3  to  8  years,  and 
savings  can  be  as  great  as  60%  of  IBM  rental. 

•  All  equipment  is  from  a  single  source,  ITEL. 

One  contract.  And  you  can  upgrade  later  during  the  term  of 
the  lease.  We  handle  the  entire  transaction. 

ITEL  has  the  unique  marketing,  manufacturing  and  financial  XiiJLl 

capabilities  required  to  make  such  an  offer.  (We  have  over  (XRPCRAl'lQN 

$260  million  in  360  and  370  leases  in  effect. )  So  get  all  the  facts.  tFreand^recii ™orni"  mi i i 

CALL  THE  PRICE/PERFORMANCE  PEOPLE  AT  ITEL.  Phone:  <4i6>  9*9-4220 


Users  the  Winners 

New  pro>-'  that  vendor  competition  is  good  for 
user  came  last  week  when  IBM  announced  it  wc 
upgrade  -  free  -  all  370/1 35s  and  145s  to  handle 
new  virtual  memory  and  virtual  machine  control 


overhead  load  with  them,  many  users  may  decide  to 
enhance  their  360s  or  get  370s  and  not  use  the  new 
software.  But  other  users  may  find  the  new  control 
systems  are  just  what  they  need. 

Any  way  you  look  at  it,  the  users  are  the  winners. 


'...And  If  Anything  Goes  Wrong,  the  Rotor  Takes  Over' 


Letters  to  the  Editor 


.J  at  about  the  assembler  macroinstruction  projects  and  various  other  attributes  of  become  more  critical  v 

Keseorcners  umicrnco  level,  any  logic  can  be  written  in  a  very  the  project  and  the  environment. 

About  Universal  ID  Number  restricted  subset  of  some  high-level  Ian-  Above  all  is  the  fact  that  the  time  Regional 


■  — *  “ion  °n  the  “me  s  : 

Specifically ,  we  are  interested  in  the  *4\  compilers  ^  capable 
assures  mounting,  both  in  the  private  efficient  compiler  of 


this  juncture,  we  are  particularly 
rested  in  who  requests/uses  Social 
irity  numbers  and  how;  and  instances 
re  the  Social  Security  number  has 
a  used  as  a  common  identifier  to  link 


Consider  What  Is  Feasible 
In  Software  Problems 


n  most  “special”  softwai 
as  multitasking,  remol 
le-sharing  and  real-tiir 


special  commands  to  be  handled  at  a 
lower  level,  which  are  surprisingly  few. 

Its  architecture  allows  for  quick  delivery 
(about  12  weeks)  of  the  CPU  compiler 
upon  current  commercial  machines  and  it 
exists  already  upon  the  following  sys¬ 
tems:  IBM  360,  IBM  370,  CII  Iris  50,  HB 
6000,  Cll  10070,  CII  Iris  80  and  Rank 
Sigma  7. 

Edouard  Bazeille 
Software  Manager 


Manager  Can  Encourage 
Accurate  Forecasting 

In  regard  to  the  article,  “Programming 
Overruns  Blamed  on  Lack  of  Control” 
ICW,  July  5],  there  is  one  point  which 
should  not  be  passed  over  lightly. 
Rudolph  Hirsch  mentions  that  “a  good 
90%  of  projects  do  not  meet  their  time 
schedule,”  though  managers  can  estimate 
“within  about  10%  the  number  of  state¬ 
ments”  required. 


ing.  The  psychological  factor  i 
not  suddenly  running  out  of  time  and  a 
genuine  open-door  policy  with  an  in¬ 
formed  and  competent  manager  are  as 
beneficial  as  formal  written  controls. 

Roger  Allen  French 

Winchester,  Mass. 

The  Computer  as  Chessman 

The  Fisher-Spassky  chess  match 
prompts  me  to  reformulate  a  question 
which  has  been  bounding  around  the 
programming  profession  for  many  years 
in  what  I  believe  can  now  be  seen  in  a 
more  meaningful  way. 

Can  a  chess  player  using  a  computer 
consistently  beat  a  player  of  equal  skill 
with  no  computer? 

Peter  J.  Huyek 

Iowa  City,  Iowa 

Auditor  Doesn't  Know  DP 

Regarding  the  comments  concerning  the 
requirements  of  a  CDP  and/or  CPA  cer¬ 
tificate  in  the  July  26  issue.  I’d  like  to 
make  the  following  comment: 

It  has  become  clear  to  me  over  the  last 


programming 
gap.  A  total  of  90  cr< 
this,  60  hours  are 
programming  skills. 


maining  hours  are  devoted  to  developing 
mathematics,  communications  and  in¬ 
dustrial  orientation  skills. 

Training  objectives  are  established  semi¬ 
annually  by  representatives  from  com¬ 
puter  installations.  Experienced  computer 
programmers  and  systems  analysts  con¬ 
tinually  develop  a  course  of  study  from 
those  objectives. 

An  example  of  this  approach  is  the 
applications  project.  In  this  one-year 
series  of  courses,  a  student  analyzes  pro¬ 
grams  and  documents  a  “live  project” 
submitted  by  an  organization.  This 
project  is  later  presented  to  the  organi¬ 
zation  for  its  use.  Career  education,  in 
order  to  be  meaningful,  should  be  very 
close  to  the  world  of  work. 

Ron  Carswell 
Program  Chairman 
Computer  Science  Technology 
Texas  State  Technical  Institute 
Waco,  Texas 


Let’s  Hear  Some  Good  Computer  Horror  Stories 


The  story  in  Computerworld  Let  us  see  whether  the  computer  betics  from  computers  tl 
said  the  city  had  lost  1290,000  system  made  any  errors  before  cept  them, 
because  of  a  keypunch  error  we  object  to  its  being  blamed.  But  then  we  come  to  thi 


For  instance,  checkii 
helped  us  find  five  t 
tions,  of  which  three 


here  has  capability  of  the  hardware 
or  situa-  provide  safety  information 
e  funda-  well  as  data  and  the  capability 


“WHERE  IS  THE  KNOWLEDGE 
WE  HAVE  LOST  IN  INFORMATION?" 


Knowledge  Is  essential, 
but  how  do  you  find  it  when 
it's  cluttered  with  a  lot  ot 
useless  Information? 
Now  turn  to  AUERBACH. 
We’ve  taken  the  time 
to  research  the  information, 
distill  it  Into  practical 
knowledge,  and  bind  it  in 
a  new  series  ot  guides  to  the 
lastest  moving  topics  in 
the  EDP  industry. 
Each  AUERBACH  GUIDE  gives 
you  just  the  information 
you  need  lor  making  a 
basic  EDP  decision: 
selection  charts  . . . 
evaluation  and  selection 
reports  . . .  performance 
comparisons  . . .  equipment 
reports  . . .  checklists  . . . 
directories  . .  .  worksheets  and 
many  more  features  on 
each  subject. 


SMALL  BUSINESS  COMPUTERS.  Has  detailed  reports  on 
18  of  the  most-used  small  business  computers.  Includes 
weighted  criteria  for  selection  procedure,  configurations, 
software,  significant  design  features,  specific 
applications,  performance  analysis  as  it  relates  to 
competitive  systems.  147  pages.  $19.95 

KEY-TO-STORAGE.  Full  reports  on  more  than  25 
systems  ranging  from  stand-alone  key-to-cassette  to 
multi-station  processors.  164  pages.  $19.95 

IBM  PLUG  COMPATIBLE  TAPES  AND  DISCS.  Specific 
configuration  guides  and  reports  help  you  to  quickly 


IBM  COMPATIBLE  MEMORIES.  Covers  compatible 
memories  of  all  active  vendors.  Helps  you  determine 
how  much  vendor  memory  can  be  added  to  IBM  equipment 
and  how  much  IBM  memory  must  remain.  106  pages.  $19.95 

TIME  SHARING  SERVICES.  Analyzes  128  companies, 
showing  fees,  languages,  terminals  and  computer  systems 
supported  and  selection  criteria.  189  pages.  $19.95  , 


for  the  first  time.  The 
herent  word  length  of  its  own,  but  in¬ 
stead  can  adopt  the  word  size  (and  other 
characteristics)  of  the  machine  being  em- 


Potentially,  therefore,  UHCs  can  make 
all  the  software  developed  (at  the  cost  of 
many  billions  of  dollars  and  with  much 
duplication  of  effort)  available  to  the  user 
of  any  UHC  machine.  This  is  in  contrast 
to  the  current  situation  where  only  a  tiny 
fraction  of  the  existing  software  is  avail¬ 
able  to  any  given  installation. 

True,  the  installation  will  have  some 
costs  to  bear  and  emulators  for  the  ori¬ 
ginal  machines  will  have  to  be  purchased. 
But  these  costs  can  be  small  dues  if  they 
enable  millions  of  dollars  worth  of  soft¬ 
ware  to  be  placed  at  an  installation’s 
disposal. 

In  the  intermediate  term,  UHCs  provide 
an  opportunity  for  programming  lan¬ 
guages  to  be  made  strictly  machine  inde¬ 
pendent. 

Language  definers  would  need  to 
specify  the  semantics  of  every  language 
construct  in  terms  of  a  hypothetical  ma¬ 
chine’s  operations.  Each  multilingual  ma¬ 
chine  would  interpret  the  hypothetical 
machine,  providing  identical  program 
behavior  from  system  to  system. 

Because  of  its  multilingual  capability, 
such  interpretation  is  usually  faster  than 
present-day  execution.  Our  experience  is 
that  such  hypothetical  machines  are 
typically  10  times  more  powerful  at  exe¬ 
cuting  algorithms  in  their  particular  lan¬ 
guages  than  are  contemporary  general- 
purpose  machines. 

The  UHC  need  only  interpret  at  one- 
tenth  the  state-of-the-art  speed  of  execu¬ 
tion  to  be  as  fast.  With  machine-inde¬ 
pendent  languages,  programs  are  trans¬ 
portable  from  system  to  system.  It’s  like 
having  one  alphabet,  instead  of  Russian, 
Chinese,  Greek  or  Roman. 

Different  languages  are  still  possible,  but 
one’s  typewriter  is  equally  useful  for  all 
of  them.  Language  definers  can  also  spec¬ 
ify  the  exact  implementation  of  com¬ 
pilers,  if  necessary,  on  these  hypothetical 
machines.  There  are  good  reasons  for  not 
doing  so,  but  it  may  be  done. 

In  the  long  term,  multilingual  machines 
free  computer  scientists  from  past  hard¬ 
ware  and  encourage  them  to  think  more 
about  information  processing  and  the  vast 
universe  of  alternative  mechanisms  which 
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Random  Notes 

Mature  t inks  ADR  'Roscoe' 
To  User-Developed  Programs 

PRINCETON,  N.J.  -  The  Roscoe  con¬ 
versational  remote  job  entry  software 
from  Applied  Data  Research  (ADR)  has 


ISOFTWARE&SERVICES 

B-1700  logic  Meats  Users’  Purposes 


By  Don  Leavitt  end  up  very  gc 

of  im  cw  staff  not  for  others, 

DETROIT  -  Unconventional  software  any. 
on  both  the  machine  code  and  microcode  The  B-3500  v 


level,  and  not  hardware,  is  how  Burroughs  an  example  of  a  machine  i 
expects  to  make  its  B-1700  Series  CPU  for  the  Cobol  of  its  day. 

into  an  “ideal  machine”  for  whatever  | - 

high-level  source  language  the  program-  A  | 


d  for  one  language  and  stream,  including  instructions  particularly 
■  not  especially  good  for  appropriate  for  the  source  language. 

During  execution,  this  “S-level”  code 
s  cited  by  Burroughs  as  draws  into  core  a  microcoded  translator 


that  emulates  the  it 
see  as  ideal  for  the  | 
language. 


Analysis 


Eight  such  programs  can  be  supported 
concurrently,  ADR  said,  adding  that  they 
may  be  in  any  source  language  as  long  as 
they  conform  to  “certain  Monitor  con¬ 
ventions." 

Examples  cited  by  ADR  suggest  that  the 
feature  could  be  used  to  provide  on-line 
editing  of  data  being  entered  at  the  Ros¬ 
coe  terminal.  ADR  is  at  Route  206  Cen¬ 
ter,  80540. 

Banks  Build  Reference  Files 
With  CIF  Package  From  IBM 

WHITE  PLAINS,  N.Y.  -  Banks  oper¬ 
ating  under  DOS/360  can  build  cross- 
reference  files  to  display  data  about  re¬ 


vert  the  program  logic  into  actual  execu-  single  set  of  machine-level  instructions, 
table  processing  steps,  require  a  single,  and  the  source-level  language  processors 
common  object-level  code  system  regard-  are  not  assemblers  or  compilers  in  the 
less  of  the  original  language.  usual  sense. 

Compromises  must  therefore  be  made  in  They  are  basically  interpreters  and  eac 
the  machine  design  and  the  system  may  generates  an  intermediate  “S-lcvel”  cod 

Reports  Based  on  'Grasp'  Data 
Generated  by  Non-SDI  Package 

McLEAN,  Va.  -  Johnson  Systems  Inc.  SD1  admits,  however,  that  the  repoi 
has  modified  its  DOS  Performance  Mea-  formats  used  by  Grasp  are  rigid  an 
surement  and  Accounting  System  to  limited. 

work  with  the  job  accounting  data  tape  Johnson’s  report  writer  capabilities,  o 
lerated  by  Grasp,  as  well  as  with  stan-  the  other  hand  are  r - — •  — 


A  review  of  a  preliminary  manual  indi¬ 
cates  that  the  B-1700  microcode  is  at 
least  close  to  conventions  followed  in 
other  microcode  schemes. 

Decsystem-10  Users 
Offered  Free  Focol 

ATLANTA  -  Source  code  for 
Focal- 10,  an  implementation  of  the 
Focal  language  for  the  Decsystem-10, 
is  being  given  away  to  interested 
users  -  for  the  cost  of  reproduction  - 
by  one  of  the  developers. 


high-speed  service 
.PL  enhancements, 


workspaces  and  tile  support, 
rom  TSR  at  777  Northern  1 


IS  YOUR  COMPANY  MAKING  A  MISTAKE? 


It  takes  courage  and  maturity  to  recog¬ 
nize  and  admit  an  error  in  judgment. 
Take  a  good  hard  look  at  your  DP  opera¬ 
tion.  Is  it  an  asset  or  a  burden? 

It  is  a  fact  that  some  companies  have 
paid  as  much  for  a  computer  billing  sys¬ 
tem  when  -  for  the  same  money  -  they 
could  obtain  the  five-point  Value  Pro- 


2.  Hardware  Performance  Reporting 

3.  Shift  Efficiency  Analysis 

4.  Computer  User  Billing 

AND 

5.  A  Multi  programming  Scheduling  Systen 


Value  Computing  Inc. 

383  Kings  Highway  N. 

Cherry  Hill,  N.J.  08034 

_ Send  information  about  Comput-A-Ch 

_ Send  information  about  computer  sche 

and  control  system 
_ Call  for  an  appointment 


Telephone- 


Novar  5-50  and  5-60  terminals 
record  a  full  day’s  typing  on  tape 
— up  to  73,000  characters  on  a 
single  cartridge — ready  for 
batch  transmission  at  high 
speeds  via  telephone  line.  When 
transmission  is  to  a  Novar  7-70 
data  collector,  the  terminals  and 
7-70  together  provide  a  complete 
telecommunication  system. 

frSTa  inFORmATion  svsTEms 


programs  and  data  files  stored 
an  the  network’s  dual  360/67s 
in  Stamford,  Conn. 


ment  service  already  pro' 
multiple  Xerox  940s. 
Tymcom-10 


type  of  system  is 
needs,  through  a  ct 
local  phone  number 
In  addition,  Tym: 


National  CSS  is  following  GE 
in  linking  European  users  to  a 
CPU,  programs  and  data  sets  lo¬ 
cated  in  this  country.  In  this 


itely  and  several  jobs  may  be 
ixecuted  concurrently  to  opti- 
nize  the  subscriber’s  time  on  the 


Assembler  Source  Coding  Charted, 
Analyzed  by  ' Quick-Draw '  Version 

PRINCETON,  N.J.  -  Assembly  Quick-Draw  produces  a  cross- 
Language  programmers  can  now  reference  of  all  programmer-sup- 
generate  syntax  analyses  of  their  plied  terms,  including  literals, 
source  code,  including  flow-  special  register,  names,  proce- 


a  new  version  of  the  Quick-Draw  together  with  references  to  the 
system  from  National  Computer  equated  terms. 

Analysts  (NCA).  A  third  listing  contains  diag- 

The  A-l  2  QuickDraw  incor-  ^cTdl,"  cUb^l 

rm  ,inh  ^nd«Md 

aembly  pr=  from  a  cgrd 

rndnormTsends  output  to't  attention  may  be  required. 

-  printer  but  can  direct  it  to  tape  Optional  Listings 

or  disk  for  later ’’off-line”  print-  ^  ^  optio„a,  and 

lnB-  may  be  suppressed  if  not  de- 

The  flowcharts  are  produced  in  sired,  by  means  of  run-time 
I  the  same  order  the  source  state-  parameters,  an  NCA  spokesman 


DATA  lOO 


The  A- 12  Quick-Draw  can  be 
used  for  assembly  program  anal¬ 
ysis  on  the  IBM  360/370,  and 
Univac  Series  70  and  9400 
CPUs.  It  is  available  under  a 
three-year  lease  for  $4,200,  from 


PRICE  $10.25  PER  SHARE 


CBWL-Hayden,  Stone  Inc. 

Clark,  Dodge  &  Co.  Robert  Fleming  Harris,  Upham  &  Co. 
Hill  Samuel  Securities  W.  E.  Hutton  &  Co.  Shields  &  Company 
F.  S.  Smithers  &  Co.,  Inc.  C.  E.  Unterberg,  Towbin  Co. 


F.  S.  Smithers  &  Co.,  Inc.  C.  E.  Unterberg,  Towbin  Co. 

Estabrook  &  Co.,  Inc.  H.  Hentz  &  Co.,  Inc.  , 

Roosevelt  &  Son  Weis,  Voisin  &  Co.,  Inc.  Abraham  &  Co. 
Edwards  &  Hanly  Halle  &  Stieglitz,  Inc. 

Moore,  Leonard  &  Lynch,  Parker/ Hunter 

Incorporated  Incorporated 

Putnam,  Coffin,  Doolittle,  Newburger  Singer,  Deane  &  Scribner 

Division  of  Advert  Co. 

Arthurs,  Lestrange  &  Short  Elkins,  Morris,  Stroud  &  Co. 

The  Pennsylvania  Group  Agio  Capital  Corporation 

Burgess  &  Leith  Faherty  &  Swartwood  Inc.  Selden&de  Cuevas 
Zuckerman,  Smith  &  Co.  Denis  McCauley  &  Company 


ThewUi*  7-70  data  collector 
allo«|jjpy  batch  computer 
systemlfith  tapes  to 
immediately  operate  with 
teleprocessing.  No  expensive 
commufclcations  adapters— no 
telecommunications  package 
required  In  your  computer— no 
extra  coreMho  computer 
processing  time  lost  just  to 
handle  phone  lines.  And  you  can 
save  up  to  $2,000  a  month. 

fc¥T3  inFORmATion  sysTEjms 


SYSTEMS  PERIPHERALS 


Bits  &  Pieces  I  DEC  Adds  3  Computers,  Peripherals 


Xebec  Fixed  Disk  Drive 
Usable  With  Any  Mini 

SUNNYVALE,  Calif.  -  Xebec  Syste 


MAYNARD,  Mass.  -  Digital  Equipment 
Corp.  has  added  three  new  computers  to 
its  -list  of  products  and  made  new  peri- 


a  Mega-Stor  large  capacity  fixed-  pherals  available  for  an  existing  li 


The  KE1  IF  option  is  $  1 ,300.  Delivery  is  60  days. 

Memory  is  divided  into  4K  pages.  The  The  latest  model  of  the  PDP-1S  18-bit 
it  user  supplies  the  relative  address  and  the  word  series,  the  PDP-1  S/70,  takes  advan- 

o  transformation  is  accomplished  in  1  SO  tage  of  the  savings  due  to  in-house-built- 

i-  nsec.  Memory  protection  is  also  provided  memories  to  offer  prices  20%  to  30% 

if  for  multi-user  environments.  The  option  lower  than  older  models, 

costs  $2,300.  The  new  memories  have  a 


quiring  upper  and  lower  case  capabdit 
and  typewriter  quality  printing. 

The  typewriter  prints  at  14.8  char./ss 
and  connects  directly  to  the  processc 
through  the  interface.  The  firm  is  at  972 
Datapoint  Drive,  78284. 

Recorder  Handles  Fanfold  Input 


CHICAGO  -  The  Inter/COM  microfilm  new  YORK  -  The  Singer  Co. 


sole,  four  peripheral  slots  and  either  a 
l  per-  DEC  LA30  or  Teletype  ASR  33  interface. 
Itiply  Price  for  an  8K  machine  with  TTY  inter¬ 
face  and  paper  tape  software  is  $  6,995. 


Singer  Expands  Terminal  Series 


direct  memory  access  without  CPU  inter¬ 
vention.  The  1,000  card/min  CD-UA 
costs  $10,000  and  the  1,200  card/min 

1  CD-I  IE  costs  $14, 000. 

The  RP-03  double-density  moving-head 
disk  pack  system  provides  more  than  300M 
bytes  of  storage.  Data  transfer  rate  is  6 


Current  users  of  Model  900  terminals  can  20  m 
modify  their  units  to  902  specifica- 
for  $300. 


CIG  “THE  PRICE /PERFORMANCE  COMPANY” 


ANNOUNCES... 

CIGTROL  - 


CIGTROL 
Model  6730 


231 4  Compatible  on  360  or  370 _ 

3330  Compatible  on  360/65, 67, 75 
3330  Compatible  on  360/30, 40,  and  50 

Price/Performance  Features 


Command  Chaining 
Microprogramming 


Rotational  Position  Sensing 
Multiple  Requesting 


ON  IBM  360/65, 67, 75 
ON  IBM  370 


Yes 

~7es 


No 

No 


Yes 


The  First  Thinking 
DISK  CONTROLLER 

■  Interfaces  3330  compatible  files  to  370 and  360/30  and  above  computers 

■  400%  price/performance  advantage  -  3330  versus  2314  on  360 

■  Microprogramming  speeds  access  time 

■  Plug  compatible 

LETS  YOU  DECIDE  THE  DISK  FILES 

YOU'LL  NEED  FOR  YOUR  COMPUTING  SYSTEM 


ROTATIONAL  POSITION  SENSING 

—  Channel  and  storage  control  are  not  tied  up  for  the  entire  record  search  —  are 
available  for  other  operations 

ALTERABLE  MICROPROGRAMMING  CONTROL 

—  Controls  and  implements  all  2314/3330  type  functions  plus  extensive  diagnostics 

MULTIPLE  REQUESTING 

—  Each  disk  module  may  have  an  active  concurrent  channel  program 
COMMAND  CHAINING 

—  Several  files  can  be  accessed  with  multiple  seek  commands  —  microprogram  tells 
systems  when  ready  to  transfer  data 


COMPUTER  PRODUCTS,  INC. 

a  subsidiary  of  |||  COMPUTER  INVESTORS  GROUP,  INC. 

1351  Washington  Boulevard  ■  Stamford,  Connecticut  06902 
(203)  359-2100 

Other  Offices:  United  States  —  Alexandria,  Va.  (703)  683-4606  •  Atlanta,  Ga. 

(404)  256-1329  •  Boston,  Mass.  (617)  383-1134  •  Chicago,  III.  (312)  537-0300  • 
Cleveland,  Ohio  (216)  464-2988  •  Colorado  Springs,  Colo.  (303)  598-7709  •  Detroit, 
Mich.  (313)  352-0484  •  Houston,  Tex.  (713)  293-6144  •  Los  Angeles,  Calif.  (213) 
370-3591  •  New  Brunswick,  N.  J.  (201)  572-5992  •  New  York  City,  N.  Y.  (212) 
661-5185  •  Rochester,  New  York  (716)  442-6940  •  San  Francisco,  Calif.  (415) 
562-2720  •  Canada  —  Toronto  (416)  364-5534  •  Europe  —  Frankfurt  599100  • 
London  01-493-1982  •  Zurich  928779. 
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Low-Cost  Tl  Mini  Stresses  Features,  Performance 


An  optional  battery  pack  is  processing  and 
priced  at  $100  and  provides  processing, 
standby  power  to  protect  a  16K  Delivery  of  t 


the  price  of  the  company’s  pre-  cess  channel  expar 

ylThSege980aAPTthoeurdluar  port^and  a  switch-initiated  ROM  from  «he  980.  It  includes  an 

rrp  ,oader  arealsostan‘  zzzffzzts# 

SL s  FOUI  ,n*errUP*S  ^Uoro'rmemo^Tng  Te 

nThe  base'pri^  of  $3  47  Tr  Other  features  include  four  memory  protect  privileged  in- 
m 


>  overall),  direct  memory  ac-  memhrv  for  at  least  two  week: 

s  channel  expandable  to  eight  Factory-supported  software  for  Jhf^ck  *  about  the  size  c 

ts,  an  auxiliary  Pressor  the  980A  ^  upwardrcompat'ble  ^  ^  batteries  the  c<jn 


)ort  pany  said.  Additional  4K  r 
jile  ory  modules  cost  $1,500. 
jro_  980A  can  be  expanded  w 
the  Ihe  basic  chassis  to  32K,  ai 


4  bit/byte/word/byte-string  assemblers;  cross  assemblers  for 
addressing,  98  basic  instruc-  IBM  360/370  source;  object  and 
eight  working  plus  one  linking  editors,  and  Tl  Language 
is  registers,  lockable  and  re-  Translator  (Tilt)  to  extend  For- 
able  front  panel  with  break-  tran  and  assembly  language  or  to 
t  and  four  sense  switches  create  special  applications  lan- 


nrivneved  in-  64  K  with  an  auxiliary  chassis, 
n  lV  svmbo  ic  '«  contrast,  the  980,  which  has 
assemble"  a  cycle  time  of  1  .sec,  and  does 
rce;  object  and  not  include  many  of  the  stan- 
idTl  Language  "  ,  fea  uf  °fs  'he  neWer 
to  extend  For-  model,  sells  for  $6,850. 

<  language  or  to  The  980A  is  intended  for  appli- 


SK  BASF  Unveils 
lower-Pnteo 

bdun  TaPe 

of  the  stan-  BEDFORD,  Mass.  BASF 


€ 


What  is  it? 

When  does  a  large  calculator  become  a  minicomputer?  And  when  doKamini 
become  a  "general  purpose"  computer?  We'U  try  to  define  the  mini,  and  we  I! 
discuss  some  of  the  pros  and  cons  of  word  lengths,  byte-oriented  machines, 
micro-programming,  core  and  solid  state  memories. 

What  can  it  do  in  communications? 

The  Mini  can  take  a  great  deal  of  the  load  off  the  main  processing  system  and 
we'll  look  at  a  sampling  of  dedicated  communication  applications.  We  II  also 
examine  the  use  of  minis  at  remote  sites  -  and  the  cost  changes  that  can 
result. 

What  can  it  do  in  business? 

We'll  look  at  what  appear  to  be  the  best  uses  of  the  Mini  in  business 
applications.  We'll  review  peripherals  available  to  the  business  user  and  take  a 
look  at  business-oriented  software. 

Is  there  anything  it  can't  do  in  industry? 

Minis  are  the  greatest  industrial  tool  since  humans.  They  have  all  the 
advantages  of  a  machine,  with  many  of  the  capabilities  of  a  brain.  They  can  do 
hundreds  of  jobs  that  would  be  impossible  for  humans,  and  they  make  many 
other  jobs  economically  feasible  for  the  first  time.  They  can't  do  evnything, 
of  course,  but  their  impact  on  industry  can  hardly  be  underestimated.  Well 
speculate  on  the  mini's  industrial  future,  look  at  specialized  equipment  tor 
industrial  use,  and  provide  an  introduction  to  the  makers  of  process  control 
equipment. 

Computerworld's  August  30th  Minicomputer  Supplement  will  cover  the 
field  -  and  it  will  be  read  by  people  who  use  the  Mini: 

61%  of  the  respondents  to  a  recent  Computerworld  subscriber  survey  said 
their  companies  currently  buy  and  use  minis.  Of  the  remainder,  57 /o  said  their 
companies  will  be  buying  minis  within  a  year. 

Reserve  your  advertising  space  today! 

Closing  date:  August  11 

For  further  information,  call  Dawn  Silva  or  Dottie  Travis  at  (617)  332-5606. 
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Endure  line  of  magne 
about  20%  below  its 
100%  certified  tape. 
The  Endure  tape  is  < 


Quality  of  materials  has  not 
been  compromised  in  the  new 
tape,  the  company  pointed  out. 
The  Endure  uses  the  same  basic 
formulations  as  the  BASF 
2000AD  premium  tape. 

The  tape  is  guaranteed  to  meet 
applicable  government  specifica¬ 
tions  on  the  same  terms  that 
apply  to  the  company’s  premi¬ 
um  tape,  BASF  said. 

The  company  said  it  would  re¬ 
place  any  bad  tapes  found  by 
the  user. 

The  tape  is  recommended  for 
about  75%  of  tape  applications 
in  the  typical  user  installation. 
The  company  still  recommends 
the  use  of  premium  tape,  which 
is  100%  certified  for  critical  files 
and  for  long-term  storage  files. 

Prices  depend  on  quantity, 
ranging  from  about  $  1 0  in  small 
lots  to  about  $7.50  in  lots  of 
10,000  reels.  Delivery  is  im¬ 
mediate  from  Crosby  Drive, 

01730. _ 

Device  Recovers  Analog  Data 
ROCKVILLE,  Md. -A  unit 


has  been  introduced  by  Tri-Com, 
Inc.  The  Model  602  allows  a 
computer  to  select  from  three 
different  channels  and  three  data 
filters,  and  also  signals  the  com¬ 
puter  If  high-in-band  noise  levels 
occur.  The  602  sells  for  about 
$  1,000/ channel,  from  12216 
Parklawn  Drive. _ 

For  Lease 

Teletype* 
Model  33ASR 
with  tape 
perforator 
and  reader- 

$50  per  month. 

Model  33KSR 
send /receive- 
$37  per  month. 


for  immediate  delivery- 
includes  nationwide^ 


We  know  more 
about  software  for 
manufacturers. 

We  should. 

Our  software  is  already  hard  at  work  for  more  than  20  leading  manufacturers,  who  could 
have  developed  their  own. 

Instead,  they  chose  ours  because  it  met  their  requirements,  was  installed  quickly,  and  cost 
less  than  doing  it  themselves. 

Our  Material  Requirements  Planning  and  Inventory  Management  Systems  demonstrate 
that  we  know  what  we're  doing.  Prove  it  to  yourself  by  sending  the  coupon  today. 
MATERIAL  REQUIREMENTS  PLANNING  SYSTEM  INVENTORY  MANAGEMENT  SYSTEM 


.  30-day  implementation  •  90  day  implementation 

Education,  implementation  and  maintenance  by  MMS  Manufacturing  Specialists.  And  like 
all  other  MMS  packages,  Material  Requirements  Planning  and  Inventory  Management  are 
fully  warranted  for  one  year. 


I  I  I  I  I  I  I 


SOFTWARE  INTERNATIONAL  CORPORATION 


The  files  are  part  of  an  NCR  80Q  for  senjor  membership. 
Century  100  system,  he  con-  These  and  changes  in  status  - 
tinued,  which  has  a  dual-spindle  promotions>  awards  and  new 
unit  that  puts  two  packs  with  addresses  _  require  an  average  of 
more  than  8.3M  characters  of  i  qoO  card  inputs  each  working 
data  on-line  to  the  32K  CPU.  day_  he  estimated. 

Input  is  achieved  with  an  inte-  “We>re  Well-satisfied  with  the 
grated  punched  card  reader  and  job  the  compUter  is  doing  for 
with  a  free-standing  one,  output  CAP  today  ••  Lucterhand  said, 
with  a  printer  rates  at  450  alpha  .-But  what  we’re  looking  for- 
and  900  numeric  line/min.  ward  to  are  the  intangible  bene- 

A  magnetic  profile  of  each  fits  which  will  accrue  now  that 
member  is  maintained  on  a  disk  we’ve  got  the  basics.  This  data 
pack.  Included  is  such  informa-  processing  system  is  oriented  lo¬ 
tion  as  his  wing  (state),  squadron  ward  the  production  of  manage- 
and  unit,  name  and  address,  age,  ment  information,  and  that’s 
sex,  pilot  rating,  occupation,  what  CAP  must  have  if  it  is  to 
CAP  rank,  membership  status  continue  to  serve  the  nation  as  it 
and  date  for  annual  renewal.  has  for  the  past  three  decades.” 


^UNINTERRUPTIBLE  COMPUTER  POWER 
SYSTEM  700UCP  PROVIDES 


\  Get  the  feels  on 

!  UNINTERRUPTIBLE  COMPUTER  POWER 

Call  Frank  Wood  (703)  355-2803 

POWER  SYSTEMS  A  CONTROLS  INC 

X  w  _ , 

\ 
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% 
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Cl  Notes 

Sperry  Rand  Happy  With  RCA 

PHILADELPHIA  -  “Results  to  date  of 
the  RCA  transaction  are  indeed  gratifying 
and  are  even  better  than  our  expecta- 
Rand  Corp.  President 


FCC  in  Middle  of  MCI-WU  Rote  Battle 

By  Ronald  A.  Frank  predatory  behavior  of  [existing  common)  by  Bell.  These  sources  claim  Bell  in 

or  me  cw  staff  carriers  . . .  look  to  the  antitrust  laws  for  formally  proposed  similar  rate  cuts  on  it: 

WASHINGTON,  D.C.  -  The  “gullible  relief,”  Johnson  said.  Chicago-to-St.  Louis  routes  earlier  thi 

majority”  of  the  Federal  Communica-  At  issue  is  the  recent  FCC  decision  year  only  to  be  rebuffed  by  the  commis 
tions  Commission  has  bowed  to  the  ordering  a  hearing  on  the  Western  Union  sion  staff.  Seeing  little  hope  of  getting  it: 
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CES  Offers  Low-Cost  Documenf  Redder 


linn  SILVER  SPRING,  Md.  -  Com-  The  unit  costs  $4,450  in  lots  ot 

,,UU  puter  Entry  Systems  Corp.  is  100.  Delivery  is  90  days  from 

*  Prompt  Professional  Service  offering  its  low-cost,  hand-fed  2141  Industrial  Parkway,  20904. 


k  \  # 


applications  of  computer  technology  •  Plan  and 
implement  new  computer  technology  •  evaluate 
and  improve  existing  systems  •  strengthen  your 

THE  AUTHORS 

Roger  MacGowan  is  professor  of  Computer 
Science  with  the  Dept,  of  Defense  Computer 
Institute  in  Washington,  ,D.C,  and  is  a  frequent 
contributor  to  professional  journals. 

Reid  Henderson  is  President  of  Compudemics. 


Add  the  CDP  Review  Manual  to  your  company 
or  personal  library.  It's  tax  deductible  under 
Treasury  regulations.  Return  the  coupon  below. 

Send  me _ copies  of  the  MacGowan  and 

Henderson  CDP  Review  Manual  at  $10  each. 

□  Payment  enclosed  □  Bill  my  company* 

MASTER  CHARGE* 
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C  1C  Has  Record  Earnings 

STAMFORD,  Conn.  -  Com¬ 
puter  Investors  Group,  Inc.  has 
turned  in  record  first-quarter 
earnings  for  the  three  months 
ended  June  30. 

Revenues  totaled  $3.9  million 
compared  with  $3.1  million  in 
the  same  year-ago  period.  Earn¬ 
ings  rose  to  $587,899,  or  27 
cents  a  share,  up  from  last  year’s 
restated  $510,970,  or  25  cents 


WANTED 

TELETYPE 

MACHINES 

FOR  SALE 

•  Teletype*  -  Models 

28a  32a  33. 35.  37 

•  Oatapoint  3300  CRTs 

•  Acoustic  Couplers 


$10.6  million  substantially  planned  for  introduction  later  in 
boosted  earnings,  Wyly  said.  |  the  year,  the  firm  said. _ 
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See  for  your/elf 

Quantor’s  new  105 
microfiche  recorder  shows 
you  cut,  dry  microfiche  four 
minutes  after  you  load  it 
with  computer  output  tape. 
And  the  blended-dot  7x10 
characters  look  like  they 
were  printed  on  the  film. 


Send  to:  Computerworld,  Inc.,  Department  A, 
797  Washington  St.,  Newton,  Mass.  02160 
•  Include  shipping  and  handling  of  $.75  for  first. 


Quanta* 
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Computerworld 
Stock  Trading  Summary 


Earnings 
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BRANDON  APPLIED  SYST 
COMPUTER  DIMENSIONS 
COMPUTER  DYNAMICS 


COMPUTER  SCIENCES 
COMPUTER  TECHNOLOGY 
COMPUTER  USAGE 


KEANE  ASSOCIATES 
KEYOATA  CORP 
LOG  I  CON 

MANAGEMENT  DATA 
NATIONAL  CSS  INC 
ON  LINE  SYSTEMS  INC 

PLANNING  RESEARCH 
PROGRAMMING  METHODS 
PROGRAMMING  A  SYS 
SCIENTIFIC  COMPUTERS 


BURROUGHS  CORP 
COLLINS  RADIO 
CONTROL  OATA  CORP 
DATA  GENERAL  CORP 
DIGITAL  COMP  CONTROL 


RAYTHEON  CO 

SYSTEMS  ENG.  LABS 
VAR  I  AN  ASSOCIATES 


BOOTHE  COMPUTER 
BRESMAHAN  COMP. 
COMO  I  SCO  INC 
COMPUTER  EXCHANGE 


ANDERSON  JACOBSON 
ATLANTIC  TECHNOLOGY 
BOLT/ BERANEK  A  NEW 

CENTRONICS  DATA  COMP 
COGNITRONICS 
COMPUTER  COMMUN. 
COMPUTER  EOUIPMENT 


Computer  Storks  Trading  Index 

-  Computer  Systems  - Software  l  EDP 

Services 

Peripherals  &  Subsytems . Laasing  Companies 


-  Supplies  l  Accessories  - CW  Composite  Index 
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Epoch  4’s 
best 

salesman. 


New,  high-speed  hardware  has  made  the  computer 
tape  business  a  whole  new  ball  game.  ■ 

In  fact  some  conventional  tapes  are  having  a  tough 
time  keeping  up  with  the  new  drives.  They're  supposed 
to.  But  they  don’t. 

Epoch  4  does. 

As  a  result,  the  2420  sells  a  lot  of  Epoch  4  for  us. 

But,  even  if  you  don't  have  2420's,  you  still  need 
Epoch  4 .  For  two  good  reasons. 

First  Epoch  4  is  the  best  tape  you  can  use,  right 
now  on  any  transport.  Because  its  coefficient  of  head 
wear  is  less  than  four  per  cent  of  the  industry  average. 


Its  modulus  of  toughness  is  80  times  greater.  And  it's 
the  only  tape  in  the  business  with  a  twenty-year 

^Second,  there's  the  future.  Sooner  or  later  you're 
going  to  upgrade  to  faster  transports.  2420  s,  or 

something  even  faster.  _ 

Chances  are,  conventional  tape  won  t  perform  prop¬ 
erly  on  the  new  high-speed  drives. 

So,  if  you're  buying  anything  less  than  Epoch  4  right 
now,  your  investment  may  soon  be  obsolete. 

Think  it  over.  Then  try  Epoch  4.  It'll  »' irn  vour 
into  a  super  salesman. 


•n  your  transport 
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